Base-pairing interactions between small nuclear RNAs and nuclear RNA precursors as revealed by psoralen cross-linking in vivo.
The psoralen derivative 4'-aminomethyl-4,5',8-trimethylpsoralen (AMT) reacts with base-paired regions of RNA and forms interstrand covalent cross-links. Since psoralens permeate living cells, they can be used to probe RNA-tRNA interactions in vivo. We used AMT to investigate whether small nuclear RNAs are base-paired with high molecular weight nuclear RNA in the cell. Intact HeLa cells were treated with AMT, and high molecular weight RNA was isolated under denaturing conditions from nuclei or from subnuclear fractions. The presence of base-paired snRNAs in the high molecular weight nuclear RNA was examined by electrophoresis after photochemical reversal of the cross-links. We found snRNA U3 and 5.8S rRNA to be cross-linked to nucleolar RNA. IN contrast, snRNA U1 was crosslinked to high molecular weight RNA in ribonucleoprotein particles containing hnRNA. The U1 base-paired to hnRNA was identified by its hybridization with a cloned U1 DNA sequence after reversal of the cross-links. These results demonstrate that U1 is base-paired with hnRNA in vivo, suggesting a role in mRNA processing.